Lipid A precursor from Pseudomonas aeruginosa is completely acylated prior to addition of 3-deoxy-D-manno-octulosonate.
Inhibition of lipopolysaccharide (LPS) synthesis in Pseudomonas aeruginosa at the stage of incorporation of 3-deoxy-D-manno-octulosonate (KDO) caused accumulation of a lipid A precursor which contained all of the fatty acids present on the lipid A of mature LPS. The enzyme CTP:CMP-3-deoxy-D-manno-octulosonate cytidylyltransferase (CMP-KDO synthetase) from P. aeruginosa is inhibited by the KDO analog alpha-C-[1,5-anhydro-8-amino-2,7,8-trideoxy-D-manno-octopyranosyl] carboxylate (I), and I is effectively delivered to P. aeruginosa following attachment by amide linkage to the carboxyl terminus of alanylalanine. Intracellular hydrolysis releases the free inhibitor (I) which then inhibits activation of KDO by CMP-KDO synthetase causing accumulation of lipid A precursor and subsequent growth stasis. The major lipid A precursor species accumulated was purified and found to contain glucosamine, phosphate, C12:O, 2OH-C12:O and 3OH-C10:0 (in ester linkage), and 3OH-C12:0 (in amide linkage) in molar ratios of 1:1:0.5:0.5:1:1. Analysis of precursor by fast atom bombardment mass spectroscopy yielded a major ion (M - H)- of mass 1616 and fragments which were consistent with the structure of lipid A from P. aeruginosa. In contrast, Salmonella typhimurium, Escherichia coli, Citrobacter sp., Serratia marcescens, Enterobacter aerogenes, and Enterobacter cloacae all accumulated underacylated lipid A precursors which only contained 3-OH-C14:0, glucosamine, and phosphate. This difference and species-specific patterns of major and minor precursor species show that early steps in the assembly of lipid A are similar, but not identical in enteric and nonenteric Gram-negative bacteria.